Electrical stimulation of the proximal stump of the transected sciatic nerve produces a frequency-dependent activation of glucose utilization, measured with the autoradiographic deoxy[14C]glucose method, in the dorsal horn of the spinal cord but produces no change in glucose utilization in the dorsal root ganglion cells. These results suggest that axon terminals and not the cell bodies are the sites of enhanced metabolic activity during increased functional activity of this pathway.
Applications of the quantitative autoradiographic deoxyglucose method have demonstrated a close relationship between local functional activity and rates of glucose utilization in nervous tissue (1, 2) , and the method has been extensively used to map functional neural pathways on the basis of evoked metabolic responses. The rate of local glucose utilization is, at least in part, regulated by spike frequency (3) . It has not been clearly established, however, in which cellular elements (e.g., cell body, initial segment, axon terminals, or dendrites) the increase in glucose utilization occurs during increased impulse activity. In vivo studies in vertebrates have indicated that areas rich in neuropil have the most intense metabolic activity as compared to areas rich in cell bodies. For example, in the striate cortex of the monkey layer IV, the locus of termination of the geniculocalcarine pathway, has higher rates of glucose utilization than the cell-rich layers II and III (4) . Bilateral visual occlusion lowers the rates of glucose consumption in the striate cortex as a whole, but the greatest reduction occurs in layer IV (4) . It has also been found in rats that functional stimulation of the hypothalamoneurohypophysial system by salt loading enhances glucose utilization in the terminals of this pathway in the pituitary neural lobe but not in the cell bodies of origin of the tract in the paraventricular and supraoptic nuclei (5, 6) . On the other hand, in vitro studies in the molluscan nervous system have indicated that neuronal cell bodies do increase the uptake of [3H]deoxyglucose in response to increased electrical activity (7, 8 Animals. Adult male Sprague-Dawley rats were purchased from Taconic Farms (Germantown, NY). The experiments were carried out on animals weighing 300-400 g. Prior to the experiment, the animals were allowed water and Purina Laboratory Chow ad libitum and were kept in a controlled environment with alternate 12-hr light and dark cycles.
Preparation of the Animals. On the day of the experiment the animals were anesthetized by an intraperitoneal injection of 45 mg of sodium pentobarbital per kg of body weight, and polyethylene catheters were inserted into one femoral artery and vein. The sciatic nerves on both sides were exposed, tied, and transected bilaterally at the level of the gluteus muscles. A wire loop was inserted around the skin incision on each side and drawn to make pools in which paraffin oil, used to prevent desiccation of the nerves, could be retained. Anesthesia was subsequently maintained by intravenous administration of sodium pentobarbital as needed.
Electrical Stimulation. The proximal portion of one transected sciatic nerve was placed on bipolar platinum electrodes and stimulated via a stimulus isolation unit with pulses 2 msec in duration at a current intensity of200-400 pA and at a frequency of 5 Hz (n = 4), 10 Hz (n = 4), or 15 Hz (n = 4). The current intensity was continuously monitored on an oscilloscope. The stimulating cathode was positioned closest to the dorsal root ganglion. The effectiveness of the electrical stimulation was monitored by observation of the reflex contraction of the gluteus muscles. Electrical stimulation was begun 5 min before the initiation of the measurement of glucose utilization and was continued until approximately 5 min before the termination of the measurement.
Measurement of Glucose Utilization. Fig. 1 Left). The increase in glucose utilization was statistically significant at all the frequencies of stimulation (P < 0.002) ( Table 1) , and the magnitude of the metabolic activation was frequency dependent over the range of frequencies, [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] Hz, studied (Fig. 2) . The product-moment coefficient of correlation between the difference in rates of glucose utilization in the stimulated and unstimulated sides and the frequency of stimulation was 0.89 (P < 0.0001). The rate of glucose utilization in the cell bodies of the dorsal root ganglion ipsilateral to the stimulated sciatic nerve, however, remained the same as that of the nonstimulated side over the full range of frequencies examined (Table 1 , Fig. 1 (14) presented evidence that most of the soma-dendritic membrane can be excited synaptically to produce postsynaptic potentials but does not produce propagating action potentials. The absence of changes in glucose utilization in the dorsal root ganglion cells during stimulation of the sciatic nerve is to be expected if, in fact, these cell bodies do not fire action potentials.
The results reported here are, in some respects, similar to those of previous work which showed that osmotic stimulation of the hypothalamoneurohypophysial system resulted in increased glucose utilization in the terminals of the pathway in the posterior pituitary but not in the cell bodies of origin of this neural pathway (5, 6) . On the other hand, Yarowsky et al. (15) have observed that antidromic stimulation of the external carotid nerve enhances glucose utilization only in the caudal region of the superior cervical ganglion below the origin of the external carotid nerve, a region corresponding to the area in the ganglion that has been shown by the horse- From the results of the present studies in a clearly defined and delineated system, it is apparent that functional activation of a sensory pathway by sciatic nerve stimulation increases glucose utilization in the terminal zone of the pathway in the dorsal horn of the spinal cord but not in the cell bodies of the pathway in the dorsal root ganglion. Whether this is a general phenomenon applicable to other pathways with other cell types or peculiar to a pathway with unipolar or pseudounipolar cells, like those in the dorsal root ganglion, must be resolved by further studies.
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